Striatal dopamine (DA) is central to reward-based learning. Less is known about the contribution of DA to the ability to adapt previously learned behavior in response to changes in the environment, such as a reversal of response-reward contingencies. We hypothesized that DA is involved in the rapid updating of response-reward information essential for successful reversal learning. We trained rats to discriminate between two levers, where lever availability was signaled by a non-discriminative cue. Pressing one lever was always rewarded, whereas the other lever was never rewarded. After reaching stable discrimination performance, a reversal was presented, so that the previously non-rewarded lever was now rewarded and vice versa. We used fast-scan cyclic voltammetry to monitor DA release in the ventromedial striatum. During discrimination performance (pre-reversal), cue presentation induced phasic DA release, whereas reward delivery did not. The opposite pattern was observed post-reversal: Striatal DA release emerged after reward delivery, while cue-induced release diminished. Trial-by-trial analysis showed rapid reinstatement of cue-induced DA release on trials immediately following initial correct responses. This effect of positive feedback was observed in animals that learned the reversal, but not in 'non-learners'. In contrast, neither pre-reversal responding and DA signaling, nor post-reversal DA signaling in response to negative feedback differed between learners and non-learners. Together, we show that phasic DA dynamics in the ventromedial striatum encoding reward-predicting cues are associated with positive feedback during reversal learning. Furthermore, these signals predict individual differences in learning that are not present prior to reversal, suggesting a distinct role for dopamine in the adaptation of previously learned behavior.
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Introduction
Throughout the day, we perform numerous behavioral actions to pursue things we desire or to prevent adverse events. In a constantly changing environment, this behavior has to be adaptive and flexible. One form of adaptive behavior is reversal learning, which requires the ability to use negative feedback to inhibit a learned response that was previously rewarded and at the same time to use positive feedback to switch to a response that was previously unrewarded. The ability to adapt goal-directed behavior to changes in the environment depends on frontal and striatal regions, as demonstrated in rodents (Castane, Theobald, & Robbins, 2010; McAlonan & Brown, 2003) , non-human primates (Clarke, Robbins, & Roberts, 2008; Dias, Robbins, & Roberts, 1996) and humans (Bellebaum, Koch, Schwarz, & Daum, 2008) . Indeed, compromised frontostriatal integrity results in deficient adaptive behavior and cognitive dysfunctions in various neurological and psychiatric disorders, such as obsessive-compulsive disorder (OCD), drug addiction and Parkinson's disease (Ceaser et al., 2008; Chamberlain, Fineberg, Blackwell, Robbins, & Sahakian, 2006; Cools, Barker, Sahakian, & Robbins, 2001; Millan et al., 2012; Verdejo-Garcia, Bechara, Recknor, & Perez-Garcia, 2006; Yerys et al., 2009 
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